Chromatin potentiation of the hsp70 promoter is linked to GAGA-factor recruitment.
The events leading to transcription initiation of the Drosophila melanogaster heat-shock protein (hsp)70 gene have been demonstrated to be directly connected with nucleosome remodeling factor and GAGA-dependent chromatin remodeling on its promoter region. To investigate the relative importance of the multiple GAGA-factor binding sites in the process of chromatin remodeling and their effect on DNA conformation, the position of nucleosomes over the proximal region of the promoter was mapped. No real-positioned nucleosome was detected. By matching the relative position of the GAGA-factor binding sites with the distribution of nucleosomes over the hsp70 promoter, the GAGA site 2 appeared to be the most accessible, i.e., located close to a nucleosomal edge or within the linker DNA. This result, combined with previous observations, suggest a link between increased GAGA-factor accessibility and efficiency of transcription initiation. The effect of GAGA-binding-site mutations, both individually and in combination, on DNA structure and nucleosome remodeling was assessed using free DNA and fly embryo extract chromatin templates assembled in vitro. Results indicated that both the number of functional sites and their positions within the chromatin were important determinants for nucleosome-remodeling efficiency. Ultimately, the degree of accessibility of the GAGA factor to its cognate binding site(s) appears to be proportional to chromatin-remodeling competency of the hsp70 promoter.